In this paper, the utilization of health services in the context of health system fragmentation in Burkina Faso is analyzed using household living condition survey data. The methodology explores the relationships between population health risk factors and health services utilization. The results of the analysis highlighted eight reference care providers in the Burkina Faso health system; thus, the probability of service use in the first level of the system, assumed to be its point of entry, is significantly and negatively associated with age and sex, with a lower probability for female gender. As a whole, the health risk factors positively influence the probability of service use at the higher levels of the health system and in the private sector. The results suggest that utilization of the traditional health sector remains predominated by the elderly. These results thus suggest the need for coordination of care across the levels of the public healthcare sector, on the one hand, and the presence of interaction and integration between the traditional or private sector and the public sector, on the other hand.
Introduction
In Burkina Faso, the health system has a pyramid structure (see Figure 1 ), in which, the first (bottom) level consists of the Health and Social Promotion Centers (CSPSs), assumed to be the point of entry to the health system. At the intermediate level, there are successively larger medical centers with surgical units (CMA/CM), which take referrals from the CSPSs, and the regional hospital (CHR). On top of the health pyramid is the National University Hospital (CHN), which provides specialized care. This fragmentation of the health pyramid seems to correspond to a hierarchy of care. Alongside this public health sector, there are two coexisting care-providing sectors, namely the private sector and the traditional sector.
By analyzing the utilization of health services in this context of health system fragmentation in Burkina Faso, the main purpose of this paper is to highlight the potential challenges associated with this fragmentation and provide the basis on which future studies should be conducted. Indeed, [1] argued that most health systems are characterized by fragmentation and continue to face the major challenge of integration between the various parts of the system. Henceforth, to enhance integration, the first step is to perform an assessment of the health system fragmentation and integration.
We conducted a demand-side analysis focused on the utilization of health services by the population instead of healthcare provision to empirically study fragmentation and integration within the Burkina Faso health system. The paper is organized as follows: Section 2 briefly introduces the methodology and data; the main results are presented and discussed in Section 3, and Section 4 concludes the paper.
Method and Data

Count Data for Health Services Utilization
The health services utilization data analyzed in this paper was obtained from the survey of household living conditions in Burkina Faso in 1998. This survey was conducted by the National Institute of Statistics and Demography (INSD). One of the main objectives of the survey was to provide data at each of the 10 planning regions defined by the Ministry of economy and finance in order to enable economic analysis. To this end, the survey covered a sample of 8,500 households. The utilization of health services was determined according to the number of services used by persons who had a disease fifteen days prior to survey participation. The records in this database provided a sample pool including 44,941 observations (individual). Table 1 summarizes the descriptive statistics for the count data used to assess health services utilization in Burkina Faso. This table shows nine potential types of healthcare services in the Burkina Faso health system. They include: the traditional healer, the private doctor, the private pharmacist, the private nurse, the other private stakeholders, the CSPS, the CMACM, the CHR and the CHN. For each of these nine types of health services, the variance in utilization is (far) higher than what would be expected on average. Therefore, there is overdispersion of the count data for the variable used to analyze health services utilization in Burkina Faso in this paper. 
The Count Data Model for Health Services Utilization
Utilization of healthcare services is analyzed using a count data model. However, events such as visits to a doctor or a specialist, or in short, utilization of health services, may be affected by recall bas, causing a correlation between the utilization of different healthcare services. For the modelling of correlated count data, [2] showed that the negative binomial distribution was more appropriate than the Poisson distribution because the Poisson distribution assumes that the average equals the variance and therefore is not consistent with the overdispersion observed in our data. In addition, the Poisson distribution would assume utilization events to occur independently. Therefore, a negative binomial model is used in this paper.
To account for the overdispersion observed in our data, we use the [3] [4] Showed that during the analysis of healthcare services utilization, the parameter of the distribution law for the number of healthcare service visits can be expressed as a function of observable individual attributes and health characteristics. To analyze the use of healthcare services, we thus assume that key drivers, in addition to income, include health risk factors (see Figure 2) relating to the individual, namely age, sex, health status, marital status and disability. In this study, health status was assessed by applying the Goldberg scoring method to the General Health Questionnaire (GHQ). Thus, variables considered in the model included the area of residence, type of toilets, garbage disposal method and drinking water supply system (see Table A1 in the Appendix for the different categories of these variables and their assigned values used when computing health status).
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Definition, Measurement and Descriptive Analysis of Explanatory Variables
Income was predicted using the instrumental variables estimation method, as follows:
in which vector i X included the health risk factors cited below, and j IV was a vector O. Traoré or instrumental variables. This vector comprises livestock ownership, building type, affiliation to a social security organization and transitory income (see Table A2 in the Appendix). Measures and descriptive statistics for explanatory variables are provided in Table 2 . Table 3 shows the estimation results of the negative binomial model (Equation (2)) for health services utilization in the Burkina Faso health system. In this fragmented health system, our results indicate that only the utilization of a private pharmacist for healthcare services did not seem to be correlated with any health risk factor as a determinant of health services utilization. Indeed, the estimates for this modality of health care services did not converge and were not identified as significant even when using alternative estimation methods. For the others modalities of health services in the Burkina Faso health system, our results highlight that sex and age as determinants of care services utilization are negatively and significantly correlated with the use of CSPS, considered to be the point of entry to the Burkina Faso health system. However, the probabilities of using higher levels of the health system were positively associated with the following risk factors: health status is associated with CMA/CM use; sex, age, and marital status are associated with CHR use; and marital status is associated with CHN use. Apart from the public sector of the health system, having received consultations from traditional healers is positively correlated with age, particularly among the elderly. As a whole, use of the private healthcare sector is positively correlated with the evaluated health risk factors.
Results and Discussion
Given these results, the reform in Burkina Faso aimed at making CSPSs a mandatory point of entry to the health system proves relevant and should be strengthened and accompanied by support measures designed primarily to optimize the waiting time of patients in CSPSs while decongesting facilities within the upper level of the health system, such as the CHR and the CMA/CM, thereby ensuring better coordination of care across the various providers in the health system. [6] showed that while waiting times can be a tool used to control healthcare demand in countries with health insurance systems, it is never optimal to have a positive waiting time when the marginal cost of waiting times is higher for patients expecting a significant benefit from healthcare. Furthermore, mechanisms to facilitate integration and coordination between the private and public sectors should be envisioned. Indeed, Table 3 . Estimation results of the negative binomial model for health services utilization in the Burkina Faso health system. private healthcare providers have often been considered to generate additional costs in healthcare or health insurance systems. In the case of Burkina Faso, for example, [7] demonstrated that the use of external care (private providers) was associated with a significant increase in the direct costs of household healthcare in the Nouna District in Northwest Burkina Faso.
Conclusions
The health system in Burkina Faso has a pyramid structure. Thus, we analyze the utilization of healthcare within this system by highlighting system fragmentation and its associated challenges. This paper suggests the need for integration between the various providers in the system. In line with this need, recent empirical research has focused on essential aspects required for integration of a fragmented system. Using a qualitative approach, Shevski and Sheiman (2014) performed a conceptual assessment of fragmentation and integration, arguing that the key attributes of integration were teamwork, coordination and continuity of care. In Burkina Faso, some steps have been taken towards continuity of care, namely encouraging use of the first level of care provision as the point of entry to the health system. However, research conducted on fragmented and highly integrated systems should consider all dimensions of integration to improve the efficiency of healthcare provision.
